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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an LED light 
which is improved in external appearance, taking 
advantage of the feature of an LED or its thinness, 
capable of irradiating a large area with a single light 
emitting element, and high in external radiation 
efficiency. 

SOLUTION: Light emitted from an LED 32 as a light 
emitting element to travel toward the top surface of an 
LED light is totally reflected from the top surface of the 
LED light because an angle of incidence is large. The 
light travels in parallel with an X-Y plane, the lateral side 
of the LED light serves as a part of a spherical surface 
where the LED 32 is located at its center, so that the 
light travels in parallel with the X-Y plane as it is and 
radiated in all directions of 360° around a Z axis. A 
stepped reflecting mirror 33 is provided to the LED light, 
the stepped reflecting mirror 33 is provided with 
reflecting faces 33a which are sloped by an angle of 
45° or so, the light is reflected from the top surface 




and travels nearly in parallel with an X-Y plane, and the other light emitted direct from the 
lateral side of the LED 32 also travels nearly in parallel with the X-Y plane, so that the light 
reflected from the reflecting faces 33a travels nearly perpendicularly and upwards, and radiates 
outside within an angle of 20° around the Z axis as it passes through a transparent front plate 
(not shown in Figure) of the LED light. 
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ov%t. 111 ijbmmi.9*miLLxmBji-t&. 

[00561ill (a) l±*&WcomMcDBM2 izfr 
LED h<D-£tid®f&£fr:-?¥mm. ( b ) { 4 

(a) c0A-ASff®H. ( c) (± (b) OPgfrfrOifc*: 
HT*$> 4.012 »4*f6BBOldt^J8JB 2 tztpfri L E 
D5-( hc7)^-C'fc-I.LEDcO^Bf®Il-CS>-S>. 013 

u*miv>mM<vBm 2 ^*»*»4 l e d 9 w ^ ojsbst 

S <t 3 K LfcflBSS^rrTffiHTftS . 014 tt*£HJi 
O^feOJg^ 2 tC*^ SLED7-fb (KtKMX'fo SLE 
D<7)^ 1 W^0lJ$r^-T^»fffiiaT-S>4 .015 
BjOHSfecT)^® 2 fc*»*>4 LED h OTt^T'fe 4 L 

e d 2 (rmsem* mwm mx-h § . 

[ 0 0 5 7 ] 0 1 6 tia|E«BJ05SBtttfMBJ|I2 (=3&»*»4 L 
ED^ h<50^T'*>4LEDcO^3«7)^^J^-rSi 

bj0-c*)4. 01 n**ftBfl?)mM<?)Bm2i l zfrfr&L 

E D 5 h £0^4 <^g»M*^f «5»Sfc»cEIT» i. . 0 

i s ( a ) \i&WM<?>m&t<?mm 2 t^-s l e d 5 

h^5^fi?iJSr^-r^®0. ( b ) 14 ( a ) <0B - B 
Br®0. (c) it (a) <7)C-cmffiM. (d){4 
( a ) <7)D -DBf®0T-?>.g>. 019 ( a ) tt#«D§«0 

mmcomm 2 led7>(^I6 cvgmmzTn 

■t^mm. (b) J± (a) OE-EBfiBH, (c)tt 
(a) OF-FBf®0TS>4. 

[ 0 0 5 8 ] 0 1 1 ic^§fL4 «t 3 *mm<mm2 

VLEDyJ hlifflBW*ftco*<bl,Z%Mt%&LE 

D32£mtsiLx, *commzm2cr>%M&bLx<om 

&P]<?>&®tt<7>%Mi%i3 3XmA,tzffim£LX^2>. Z 

zx. $&tm=F<7)<p&m$:zmt Lsmmi-imzzcr, 
uz&tL. z<?)mMz}5^xxmbYmt&wftiz-$ii} 
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[00 59] HI 1 (cXc^fiSj;^, Cc0KSt 
MS 3C0SJtia3 3 aJi. HOX-Y^FBa^LT^M 
5£KfB£fLTV>&„ ^lt«3 3«. mWT7V;UWffi 
Tim Ltcm. T>\,-immLX%MiMZB!$.LX^2>. 

[00603 «fc s LED3 2<7)M(:^T,Bi2 
£#SSLT!&Hfrr£„ ai2^$^j;3(= s x-Y 
^SJitct&tf e>tLt: l^i;-^35a, 3 5 b <7> 3 
*>®«<0£l, >'J-Kf3 5a (Of&HttZftftmf- 36^7 

h LT l . 3 6 c7)±®«omSt 'J - 

3 5bc7)$fcigfcte s 7-ft3 7ft:yf-fy/$titf 

H*3 5a. 3 5b«05fe^;^^ 36 ^ 7^ft37 

<vmmxx*i,®m3 a tzx ixm&orj: 5 %mw& 

#<>~fflffim±ZtlX^Z,. ZZX\ LED3 20lffi3 

9 a<,zM^Tmi<DKMM3 9bt LX$tm?3 6cr> 

*<Z>-»*m&frt>Z1ltt&t LX 6 0*J2Lbo«Hrtfc 

S (Lfc#-?T. BdfcftBffTfcfttVt) . LED 
3 2C0MB4 0«. Sfcftf^ 3 6Sr^t-r^^Hi0- 
»**LTV*4. ^J:^KJtnLED3 2*5 

[00 6 1] **4S^5:ft| ) LED7^ h3 lcoft 
SflSStCOUT. Hi 1. HI 2^#.^LTiJBJ-r^„ 
LED3 2(0'j-Kf3 5a, 3 5 b tZWSimtti/ 

0 *> . Z^rrtlflll^Jtttirtij^o^^japygg 3 9 
a^iSWx^^MHJB3 8i^vJi9tS^ LED5>f 
h 3 1 ^±tC^A>ixTV'>&H*t^v^Hj^.||r^$. j g 

■5 *>zmizftLX 6 0«feLhO«Hrt<7)^*^ i coKM 
mt tT<^)±®3 9(CM0. in^^<i±®3 9^ 
ASWJ*y:*v^*^T^R»$itTfflra!4 Olefin 
a. ±®3 9{i^^3 6&^tLX«& 

«*UTV^Sfc», ±BD3 9T'Kftf§it^i^TX- 
Y^mz^frtzm*. M®4 0tt%£S?3 6£>t*<fr£ 
-***ifi*>-*£a:l,TV*4fctf>. *tt«ar*oi £Y 
frt,zmA,T-zm®*) 3 6 0*O*ft»c*Tiii«WWRSt 
§4>(C % %3t^?3 6*^«M4 0Cii:^ 
S3tti. Sfiir4 0tt*3l£^3 6£+i&fcr4OTS>- 

[0062] *<7>ftM±&2<V%ttmt LTOBStfO 
^*f^ 3 3 0 , B§ 4 5®Offi^^*-r 3 3 
a-Whhtf. ±W3 9X'KMZtX.XX-Y¥WlZ!%*rtf 



-Y¥mt,Z¥mzmtZtlX^Zt:tf>^ 5UJt®3 3a-C' 

'j>-%<ti>z®fr$>2 o&<7)mmftx\ L^mm 
%Bmi:M')mtxftm8t2tL&. ±mx- ^ 
trj tmmLx^&fti,, %dm^3e<o±zztf$>z> 

friz**), 'j?%<bi>zm*t>2omcvmmf*iMmm 

_(0 063] ZcoJzoIZLX. *mm<OBm2<7)LED 

[0064 ] *US(OM2<0LED7'f h3 lcOJEffl 
i:LT. Hi 3{c^$^J;3lc s TO<DLED^K 
l*iE*W4«:li^<o-aHc«»fLT, Kfr4 1 a, 4 
lb, 41c, 41d, 41e,41f<06ISf^ 

— rS^c0^3t^^-$r^rrs-*c7)LED7^ h4 1 

[0 06 5] *3BtO»!B2*>LED5>r 
h 3 1 *>£ 1 O^^Ji; LT. Hi 4 tCTj^*.* j; 3 

-*f©y-K«4 2a, 4 2i>*»aas^3 6<offlia«o 

»ia*-ax»30R««fr4. :W:J;-,t. HI 2 
?>S#^(Ci5V ^T<i«7t«^ 3 6 OM±cr>&Wm±jTlZ 
fttfftMZtl& (Olztf LT . LED rt<0«3t*F 3 6 <0 

Mnumztis. ... 
[0066] i2mm2i*mm(mm2<0LED ; 7j 

h3 10>m2cV$mM£LX. -^'J-Kfi43a, 
4 3 b^N-^x-yf-v^^^^f^yN-^-xci 
0. Hi 5^?^S j: p^-y$-g(t§ > tfcj; 

±5H4^t^T'#4. >5rtj. ZVi&Slzte^ 3gBJx^f 
^^©113 8 1 V- m4 3 a . 4 3 b t C0««®«*i 

[0067] [38^093] *mm<7>mB 2<n LED^-f 
h3lcr>m3c7>5!3&Wt LX. mi6lz^tihJ:d 

ffiJ^5-^LTt^V%. «*09<OMffi4O{i^*^ 
3 6 Sr«Wl^-r*«B»«*o-atT» "9 . ^3fe«^ 3 6 

*^aj7t3e«iBis4 otn&aafciAitLT-e-tfD^iffii 

-rSiplc^D-CV^*^ dc0^^j3^i5V>T{i fflO 
B 4 4 {±^5K^^ 3 6 5r-*co^t f -S»«ra«dg®co 
-^Sr^LTfcO, «*3)FP3 6*»6a;!«tafflBif4 4 
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CtoTSTWt tfMKftStSWSjWf hix%> LED y-i 
Yttth. dfUCfcoT. LED5-T h££ *)mHzt 

[00 68] [XBM4] **MS<?»BS82<OLED5'f 

« i <r>wmmt lt<t)±® 3 9 tctjJtidittr^Rst 

£ , a^xd*^F ssMRI 3 8 k Smc0it#Mfci3 (t-S^K 

r^Tfe*^ 3 - 6 *«us fc f * mm<r>-u* zmm'oiz 
sis? t -r* i . 

[00 6 9] #!§&t^Jg2<OLED^ 
h 3 1 *>S55tf>35#«5 ltLT. S#M<7)i. 3 

EP*>, 018 (a) izjfkZtlZ JzdiC. SI 

018(b), (c), < d Wc^ft&J^lcLED 
5 2*^SJtM5 3 a 4T<0ffi»£^aj&»lC$Ht* . 

£>^33fr«#<ti>£. -TcOfgt. LED5 2CI1 m^Sr* 
*6fc*f®4aS-Mi.-CV^.Ii:-r% $ (Cjl3£;c £ H< 

■Tsar****. mt>. 4>*®cara4 a 5 3 a 

4»^SPSS^t$fl.S3ei<i. LED5 2c7)iaHtcScft?a 

*fU 1/1 OlTFfcvwfcr<;bW5rtW^4: U 

ED 5 2 ^ffl(ci5c*f^-i,#ttk -TS ;t-C»S 
*W k . $ 6 tcfiMBfctt. nrnKStm 5 3 **«k 0 
*&H«if«fifciiatiH4 a*&*»ttlt$*l.&#*Jtti 

<450tt®5 3 a#B^ffi&&V^dlffiO|£«#£>ii.& 
A*, i!S®-?-tTi!Sffi<7)ft^±^V^5i:4'*S(*f®4a 

^msdza^xa. z-mmiza^T zh-eix— wl<t>w. 

1*355 3 aTLED 5 2frt>coftt:£X%M L&Jtixtf 
$r&$rV*rC, «-^lt®5 3acO^$«ai8 (b) , 
(c), (d) »c^$ilSJ:dlc. 01 1 (b) IzijkZ 

[00 70] [SE»W6]*Sai50JKB2<?5LED5'f 
h3 1^6«®ffi»l5 4iLT, 01 9lc3K£ft£J: 
a fc. £52 <0®W£!i: LTORMIS 5 6 £K»fc4Mn L 



4. Wh. 01 9 (b) , (c) tc^SfLiJraJc, « 
t>3SV^^tctsv^TfiSWffi5 6 a*>£>»:<ORtf®5 6 
a^TOft$$rLi:-rSi:. %<r>m&fr$>4 SBtftltz 

&ii^mmizts\.\xiimMm5 e a^^coKMms 

6a4T^*$.5:^2Li:-rS. -IfUCfc^T, 013 
a, •••SraS-rS^-Ct. P37g<OLED^ b3 1 £ 

©®<7) L E D 5 5 <*>ffcfo 0 izmiElfmn LED 
LTfflVxfc*^. LEDO#{BlffiA^S:i^5 6 4T-cO 

mitf-^m t,zw.-oXimwL<%$>t\.^om&i>$>%>. 
[0071] (£ffrojgjR3 ) *wn<7y$m<?>& 

B3t,zr>^X. 02OSr#B^LTlttBB-rS. 02Ott* 

WR<7)9m<mm3t,zfrfrhLE.D=7'{ ht,zm^t>ix& 
LED&£mif£z^Trtmmmx'$>2>. 

[0 07 2] 02O(c^$ix-SJ: 3C. 4*ffi«3 
<r>LED6 1{4. l*f<7>»J — KS6 3a, 63b<7)3*> 
U - K*£6 3 acD5fc*B(efBfe3ii^ 6 4 ^"7>7 >• h Ztl. 
ftzttm? 6 4 <V±m<7)WMt V — H« 6 3 b <9$fe3gi: A< 

V>-l>. J:it^cO«mmk LT<7)y — F«63 a, 63b 

ami i/wm 6 6 (w\m± . 6 4 * «t»^ 

TV>i,„ ^co^tCfi. f63t* : P6 43&»<5>{Bfc3eJiS51 
<7)%tt&b LX<r>±M6 2X'±Km^tx.hi)K RSiffiZ 

±Me2i,zm-hmtm=Fe4(omm^h<r)Wmmz 
m^-rh<r>x\ mitztvrzytx'i&%<. m& 

X®ffi6 7frt>mtZtL&. Ltztf-oX. Ztlt>?m$: 
t. mk<7>&M 2 T'ffl L E D 3 2 fc JtlW k Z 
[0073] LA^Ls LED5-f hi: LTJtKW/Sv^SS 

coim?&zti%^w&%b'<,ziz^ zcoxozmmzpim. 

&<D%Mm 6 2 SrfflV^ i k 5 . 
[0074] (ldt^lB4 ) iJCtC. *^BJ^SISt^^ 
«4^^ov^T, 02 1 fcS&g&LTUMJW-*. 02 114* 
fEW09EttO^)B4 LED7^f hO^^tcfifigS: 
*-TJSBi®0T$).5.. 

[007 5] 02 lfc^SftSJ; d(C *HigO?B®4 
<0LED7-^ h7 0(i, lWcoy — HS63a, 63b 
C7) 5 *> U - H* 6 3 a 6 4 4* V<7 > h 

^3t^ 6 4 coifficomfii kU-m6 3b<?)}t 

^ixTV^. Cix<i>«om^i:L-CcOU-H«6 3a, 
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mm 6 6 , m.n<?)vmmx$> o . l/;**-? 

O J: d tcmkViFimtf&ft 6 8 £ , iSgjxsJ?* £/SJJi 
6 6 O _tffi£3fej§Sitt;ft£f 6 7 £ tf- LT IK 9 ttftT V ^ 
^^>7K^#:6 8«±M6 9«i, SSft^6 4£«u£ 

(CHWE S * LX v t« . 

[00 7 6] ifc, 7fc*ft6 8<0T®7 ltt, ^2^ 

£-^<. #;4 5S<7)g(7)ov^P3^pgg^t^roT 
I^S. TM7 1C{iT^5^«7 2*^fLT, 

[0077] m««^t«LED7^ h70(S, 
lW^)'J-HS63a, 6 3b(Cj^«mE#jW£>*i 
•Si:^3t^^6 4*g^tr, -e<D3 *>S±A.[fq*^^: 

*6«*'^*T*»3fufc3l3i.. 3fc§iitt*m6 7£ 
8jSLT3fc^*6 8P"3(CA0 . mi OKtt&t LX<0± 
ffi 6 9 fc S -o *:3fc{i££tlt-f & # , _h® 6 9 filBfcSi-? 

'WtR»8W.:*l>T, m2cr>5Uttmt lxcohb 

mmmmm 1 -cji^>vz«!K:BmT*cRs*$^T± 

®6 9*»ii>BuiE|>r«2:^3gLT^gPft»$iii,. 3fcg»flc 

[0078] roidfcUT, LED<^#ftt^5^ 
t V 3 L-?o. a^<Ofqjif?^)LEDS:fflv%T 

^ < i X'±wmzmm-h z t wx 

[0079] (mm<mm 5 > *5&R0>$m<m 

JB5fcovvc % B2 2 5MHHLTBBW-S. 02 2<£fc 
56 B J<0^ffecO^® 5 L E D 5 -f h tf9£*fij££ 

[0080] 02 2(c^$^SJ:3^ *Hf|<0^/B5 

10±(C7Bj£$ftTW6„ T;t^<— ^.8 KOitcJi, 
*gJ5«8 2 SrS^C-ClHlSS^-^-yS 3*^j£$*u:t/ 
*K -£<59±£f&fc^84* J V'>>'h$ixt7-f-f 8 5 

T-^vr-f n$mmff%ztLx^h. zti 

^>com^Mt LX<7)®8&*?->8 3 . ft%m?8 4 . 
«7>f 8 5 fc , mm^^m 9 1 tC < 0 &frtl.ti& 



^8 3. ^3t^84, 7^ft8 5«H ; 3:<M± 
ZttZ. Zcr>j:oizm^ixtz^m.X\ Z<DX&i*8 7 

[0081] 36**8 70TiS89«, g2<0S 

TV^. LT, "F®8 9(C(iT^S^*9 0^'$tl 

i> . ^^M-ftcOf^CO^-y N'— 3 — h <7) g ^^^^ < 

T'^S. 1P*>. b£ttcr)i l coi,zLXi>ffi 
[0 08 2] **S«^tfSLED7^ h8 0O3& 

*tmzmmLxft&igLiiizti&. ®#>±3jfrb. 
mtj^frwxtmztitzffi^ am^ u 3 vaigs 6 s- 

LT3K**8 7 F«g(cA 0 . m 1 OK*f^ LX<?>± 

Ms s t a ^tzm&zBUfrt a ±® s s {±^*^ 

^»«5:LTV^<7)T% ^TMffi^r(fiJA,x-Y^F®(CB& 

W^RW^^L^. m2cr>mtmt L,x<opi& 

fg&W%mm8 ?X'±^ZMlzB&¥f f izKMZtx.X± 

ffi8 8fr^mm&.z$mLx?\-&mt$ti&. 

[0083] *^<0fS 5C0LED5>f K8 OfctJV^ 
TW\ ^e^-tt(cSil3tT7U5^-^8 1C0i{C^t 

[0084] zLcojidizvx. mmx-*z zmmtt 

SSS^L E D 5 W h ZMMVCt&Z t ^*T-# $ . . 

[0085] (mm<omm6 ) *mk?>$m<m 

meiz^X. H2.3*«BLT»W-4. 02 3Ji* 
l^ B J«0^fgc7)®®6{C*>*i|,LED7^ hcO^ftflf^S- 

[ 0 0 8 6 ] H2 3 J: 3 *|g*feco^6 

9 5 cD±(c: Jgjg $ fr-c V v& . 5 ^— ^ 9 5 0±K 

f^i 9 6 &mA.x'®w*?->9 itma&tLX 
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mi o 2T&jks*iTv>*. -£co_b&>^ n&^mwT 

z<7) £?t,zm%.% ixtz#mx\ o ico 

±iio3 ti. mtm=?-9 8 zi^&±^himm<?>--u 

[00 87] ttz. 3t^#:l 0 IcOT® 1 0 411 Sfl2 

^t^l.. CIT, $^mcr)BM6<r)LEDy4 hi 
0 0 Wttt. Tfc^tt 10 1 COT® 1 0 4 (C&JRI&t 
* i Sfi?ftTV^V%„ IP*>. JglcORIt^fcLTcO^ft 
10 1 C0±® 1 0 3-C-ffl!l®^[6]tcRlt$fl7t%^^9 
8a>£>coftt±, &2<r>WMmt LTco^ffc 1 0 1 COT 
®1 04T'^K*ftCj;oT±^R*f$ixS, o^O. 

1 0 1 <OT® 1 0 4 ££JKsg«£Jfc$ 3r< "C t> , 
TM1 0 4tci3(tS^:^ltO^T'^g?*O3K{i±*^K 

*t$fL-s». £%Mi$ti-ti,zTmi o Azmzmixztz 

KZKmS-htzMZ. «K)SStftl 0 5#3£^tfU 0 1 

cotkt® i o 4 1 mm * mix ®mmfc 9 1 co±t 
mmztix^z. nm%Mtei 0 5<r>±mi&* v*mm 

lz£^xmtiWtf&f8.ZilXt3<0. Tffil 0 4S:^ft 

:[0088] ;«J:3i:, *mm<vBm6<7)LED74 
blO OdfcvvHi:, ^10R*tMi:^20R*fMS:* 

fc^^ffc 101 cot® 104 iz&mmmzm-ti&m* 

■t?zvx\ $&m : F9 8frL>ft£L>tifzytzim-££X± 
t>^\-mm? h z\ t . Hbwmi&tt&)m$:m.& 

utfrTlli, ±fZ. 2|s|IM<7)Jg®6c7)LED.5-f M 
0 0 fcfcwt &g&<E^ttC<l*UtT/U-$ 9 5 co± 
lc^j£LTV^cOT\ Sd*tt*^i|g^|6]±L. SBt*T 
9 8 LT t^figfttfig^ =5rV ^iz*b± £ =5: 

- [ o o 8 9 ] .r co i a t lt , mm^umx-^n^m 

l . f&tmcommz&fz z\t*<*z ^m^m h 

[0090] (mmommi ) mz, *wwr&m<m 
muz^x. m2 4£&mLxmw-r?>. 024 

( a ) (±*^COHJfecO^® 7lZti>frh LE D hco 

^mn^^-r^mm. ( b ) a ( a ) coG-GBr®[2 

[00 9 1] S24tC^$ixSJ;d^, =|s|ISfec0^ffi7 
C0LED7>( Ml 0«i. Tffil 1 3^2cORWMt 
LTcOfiggtfcoKSfffifc&oT&O. 4"l>gBKFM7gco 

2iaii4 ^>nfe»«r ^ v fWRtvjmznx: 

lilt. 4"l>S5cO£[S 1 1 4 flKIIlJgSft.*;!! 
{Sc0J^®2c0LED7-f h3 1 fc H«cO L E D 3 2 t CO 
m^^X-m&^tlX^h. IP*>, LED3 2fi?63fc 



*t 1 1 5 wzmwzitf* ^®mxm±i-& tti>iz. 
5Bt«Ti 1 5*><c>tiST±®i i ex-mmu^^. 

MZttfzytii. 1 icoTffil 1 3"C±Jj*&Stt 

[0092] Z\Z\X\ LED3 2COffl!lffil 1 7<0±gP*» 
bW& (±®1 I6TRW*iVft) Sat$^3K«is 
H*6<O^S2<OLED^'f h3 1 fc*5V>T« % Z^SS 

iX-rt'^-oTV^^'. *|gSSc0»®7coLED7-f h 
1 1 OfciJV^Tti. «3RT*3ft4J:3fc3fc«*l 1 1 
c07K¥=5r±®l 1 2-CKIt^^TT®l 1 3X'±.^K 

mztix^mmzttz. ^waot, mmx'£>m 

g?JStM^coSv^LED7'f hi;*.?.. 2^11 
tff?ili.cOT\ 02 4 (a) X'±.jTfrt>Jltzifr&COfflm 
[0093] JJE*90t<?MB!Bfe:*JV^Ttt. SfetST^ 

[0 094] ±E*«t<03B»t:i3V^Ttt; $2 
cORW^i: LTco. 4fc{4»10RSrtti:'*20KSMI 
Sr*ia.i»^f*i: LX3&WT7 VimUkZm^X^h 
^cOffecoSHJ^ffifli^i&i6i:LT. fl!lco#^^M 

\^hz\ti>x-^h. 

[009 5] _4fc. >f*i!t*f®5rfiS^SC:i:T'LED4' 
ife*^coiR*f3fe$:#^ LTgJOJLfe* 5 . -9"-fXco^# 
v^^3K*T^fflv^ 0±®7K^5rfiia6T3e»$^ 0 
^ri:LT, 5Bt3g^*^cO±®3t^^v<OAIt««rBS# 

[0096] - £\ iKfcliSltcSJteoSlE^fBlfiSR^Sr 

=5rffl!l®SScW £f§6 C i: S . 
[0097] LED5^ bcO-ecOffilcO^cOli^, » 

#HJfeco^S(cEg^$^S i>coT-(i^^v^. 
[0098] 

Mitt h %&t&tt'ftliZ X &$i±^®.t. tJIBIfe 
3t*Tco%3te®ffi!lfc*f I*] L15E«3e*f3&*»"*-S3K*«r 
ie%3t^co4"^lft^ 83^5:^ Ui4"CWfc =5r«« 
Sr^-«ri6l^Klt^-^>RSt®i:. BuiaR*f®(=J:^T^: 

[0099] m-?x. mx&M&izx o . x^mx-hh 



f 
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&tsifat&& < mm- & z t . cut 
Soled ofl-ge £5ttf & 2- t&J-ttrt&fcsofiBso l e 

D ^ N^'rtfiLTV^, LEDSft(;:EMf£>o£ 

c t &vz s <7>x\ wmi>®mmm&w£. ttzm^tz 
[ o 1 o o ] $. jt, t-rie^Mco^gpt. t?ie^3K* 

[ 0 1 0 1 ] 4 fz. 19ffi+fftK»iif£, iie^OR^o 

i . o mra<osit«n t . mesume>&HiA& 
ma $ -a-T3te^w#ecor6i± *m&zb t^mz* & t 
*&nmm<r>Bmzj: mtM^izi&m 

ioio2jic > mtt*&.mmz^ m^m^ 

l><?>b-thZb&X'?>Z>. 

[ o i o 3 ] HuiefBiffi&itffiy:, iufeRstaj{cj:-?Ts: 
4fc*> s nw\-mmi%)mi><nt > ixhi><7)bz&. 

[0104]^. *%DiaLED?<f Mi. SB^-f 
7j--KO^ffl(^tt^ili.^LED5'f hT-Sio-C, 

%?b. &wmT*m±^&m%mtmi,ziL&ii±^ 
®b. mi^m^omtmmiznmtm^(M^ 
^&ftzmmim?<?>tp>cmbw&%:^ui'p>bM 



c o i o 5 j ft-)?, ajiat^^^s/i^j&wtee 
*v x-wzMwx'&i-izBUiizti. mtmtt&b 

<* o ^wty* Ffrh^-tzmMztitzitzz&ey 
* *- vnmmtzffiz. jfcRSMroeicsafs mzttz 

[ 0 1 0 6 ] tfz. f8riER#B5<0**»fc:. HuE5be* 

-^TTti:^'?. A^i.2r(Sl±T*i=SLED^^ hb% 
[ 0 1 0 7 ] miieRtf^^. «»OW»FlfS 7- 

[0108] Wiz^ *§mizfrfrhLEv?4 b\t^ % 
zxm^b. m$mm?co±*izm?^ixfzm£mk? 
fr^<ttzwmtjft^£MT&miv>£Mmb. mmi 
^^®te*z^ft*±%'\mm-z>m2e>BUitmb 

*M:tiBi-&i>cr)X'$>&. 

1 0 1 0 9 ] ZtllZj: ,T. ^Bfe*^cOTSLbtcM®^f6) 

£-t:fr^st-r& JH2 o^ftf^^m i tfosit^^ss^- 
izb'±wmcofrmmift*mhzb&x'Z2>. tt^ m 

mzBiMZtifcmmxX&fflfflZtLX^Jr^mtttSii 
[0 1 1 0]M<5Dj;.d*cLT. LEDO#^T-*^?fM 
s^str* «r b tfX'Z . ^M8ft«%*»#& zb tfX' 
[0 11 1 ] jbt, ±EoaWE(=*jv^T. WSB»20R 

[0112]$ ftte. mTf2^20^StatcJ: S^f3K^ 

Y<r>& 3 (csclt^ 2 0 *(=*Bf v 

*2^Slf«tJ:S^3e*nrFff3tT'^* 

*S<5DiSv> L E D 54 h i: ^cS . 
[0113] -&Bmz1j>frh LE D7^ h{± % 3S3fc3g-^ 
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*l>i3tS:_tJ5r^JIW6»2^>R9if«4: *JMtf* ttf) 
"CAS. 

[01 14] ip*>, -fsjiat? j^&^&n/a&wfcfc* 

fUCJ^T. miORW^Srf^fg-rS^^-ydr, 1» 
W^V^ift^C7)T\ LED7-fh(7)MlSm 

tz x ~>.x *c?> 1 1 mm^sm t xm 2 comamiz x ~> x 
mtm<?>±w ■ mm^sm^ixfzmi^-m^m2cr>K 

$S&lzZ.~?X±.-X'^iM%tlh<r>X\ LED<7)j?S«0# 

h. 

[ 0 1 1 5 ] JJBflWttcfcwc, «IEWBEfiri*lfc 

mtm<rmm<7>mvi*mttzi>cr)x-hh . 

[0116] .TOJ: fBfc5itTa>£>ai*:3fcteft 
•jT. LEDi0^fflcom2<7)^*f^5rJ; OiSv^eatct 

[ 0 1 1 7 ] SStc. ±iefltj£tci>v>T. mm£ftm=F<r> 

mmizm&&m=F<r>mi3'\mm LtiKt^'^m- 

{C*>#>£ LED^b lZ&\->XH&&z/£mT<7)M±<0?>-±. 

IrlzfttfmSZti&cWzttLX . X3fc*Wffiiaa»4>fc 
[0118]^, ByffifSft^£&m^±tf)[IJS&S 

«±tcv> ^ h -r « i: . f&immzm.titz&m&L<7)±iz 
5&tm=F*^*7>hLx\^<r>x\ im&tf*mzfa±. 
u &m$?izjzm%zzikXLxi>?mmtfm%:^rz 

[0 1 1 9]Jgfc. H5IE^l^KS*®i:mif2m2tfOSIt 

f&tfffimzKz kbiyiz^'mi <7)%mm tm2 oRmm 
[0120]^, mi^2<r>wMm i ±mi<,zi *)k 



9tr&*:*}<WmEMtm&1t»*.*: i> <ot -r-s c t izx 

x, m2co%jtiMiz* y^f • mmmnumzm-iomw 
%<%i>kbi>tz. m®%Mmi*&2(7)%MiMfrbmitt 
tzft*&st-ri>t3?<r>i><?)%0)x\ mmz* >v*mmw 
Sr-rs x 3 %f$m%j:mx'imx'Z . u**t. w^mer 

[ 0 1 2 1 ] '4fc. lKriaJIS2<ORSWb6*JJ6rA»4>^:i: 
Z£fi&h&\>Mt-ZtilZT5L\,^mX'fo&i>cr>l,z-fhZkl,z 

tot, aa^>ra»<^*ft»*ffl*-&*)**ci:(cj:o 
[0122] »=«rBem 1 oksta^^t^itcst LT 6 

0f^Xk<?>&m<^£KM-?&i><7)k-?&Zt!,zJ:'? 

x. $tim^<D±m<r>*>tMfr^6Q&<7>mmmzifoM 
^tihmi^xw. 1 ngMtrnx-mwiffa'^sutizti. * 

6 0** 9*#v>*^rtfc;8^3*t4*W;M* 
Mffi^ri*j^r*i*^v^. ^-nxl>m2<7)WMmz&~>x±3; 

[0®<Dfgm3:I&Bj§] 

[01 ] *«BB<oSatO»S8 1 & «36^-f 

Ynmsmmx'&h. 

[02] *^Bjcomt<o?BJs 1 izfrfrz, mtr-i 5f- 

[03] mzuzfFtftstmr—Kiz&^x. mm 
?<v±mfr^&mim£X'cofef!&h b±m*<QWftb 
ffM^m-ry^yx-h 0 s ( a > \±mm&mcrm& 

^5mm^ (b){i7. 5mm(7)^, ( c ) « 

[ HI4 ] *wn<r)9m<mm 1 ct)^^-^ *-ko«c 
ffi^otco. ( b ) i±*&miMb±M%.mfficom%- 

gS^O^R^KOfcco. ( c ) tt+A»»i5£flcj&*R 
( d ) ttPfltt*Ofc<0. ( e ) <i&tfccOfc<D 

[05] *^BJco^J|^® 1 <r>Wt74 KO± 

[06] *%m<7>mi&c7)&m 1 ofgft^ 

[07] ^bjo^m^® 1 amst?* *-Y<nm 
<r>mt:9^twsmmx'h . 
[08] *mi(omm<vmm 1 w k <ofl& 

^^J$r^-rJSBfB0T'S> . 

[09] *micr>mm<r>Bm 1 
vcr>—wmjrmx'hi> b7>A? r-^->v vmzmw 
^■hmmmx-hh. 
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mil] ( a ) \i*mfr$m<mm 2 s l 

ED7'fN<^#«t^tfffii i (b)»(a)0 
A-A»r®0, ( c ) « ( b ) <OPgfcfrcotfe*@T'£> 

[012] 2 iZfrfrZ L E D 5 W 

H^tK2ST'S>-5 LED cojgfflf ®0T'& S . 
[013] *%9§e>£tfr0JB!|B 2 (c^-g, LED5-f 

[014] *SgHJ!O^Sfetf)Jg® 2 1*»*>^ LED^^ 

ho«e&£ l e d««b 1 cvsmMZTK-mmmmT' 

[015] *fti»?g^<?>JB!B 2 KjWpS LED7-( 
[016] *^Hfl60»gc7)^S 2 LED?'/ 

l e D<nm3vmm*nctwmv*> 

o 

[017] *%«*gdfe<0JB!B 2 {Ctf^-g, LED7^f 

[018] ( a ) te*micr&m<mm 2 l 
ED^-r hcom5^mm^-t^mm. (b)u(a)' 

^B-B»f®0, (c)«( a )<oC-C»f®0, 

(d) it (a) OD-DgfrM0T-£>.g>. 

[019] ( a ) li*RWcr>mm<7>BM2 tZfrfrZ L 
E D 7 W h<7>m6 <7)^CT5-^-r^M0^ ( b ) i± 

(a) (7)E-EBffii, ( C ){± (a) <DF-F»rffl0 

[02 0 ] *¥tW0>mm<Qfm3tZfrfr&LED 

[021] *$twnmmc7)Bm4 led?^ 

[06] 




[022] *9gHB*)2B&9«jB 5 LED7-f 

[02 3] *SH8W|QSo»JB6fe:3&>3&»4LED5-f 

b^£tt«j£ir*rr*g»rffi0T'S> S . 

[024] ( a ) i**|&iDi<93tfta«ffi 7 fc L 

e d -74 h<^mn^^^mm. < b > « < a > <n 
o-Gwmmx'hh, 

[025] ^^LEb^-f hO-^J^f^^^ 
-?-»iffi0T'S>&. 

[026] »OLED7>( hco— #J£5kL (a) 
tt***<f»H>fc-*-S«Mfiii0, ( b) (iLED?^ ho 

[027] ^cOLED^-f h<D-#J£^L, (a) 
J43Uai*4"C»fcf*«KB^. ( b ) « ( a ) coK - K 

[»^<?)i^Hj] 

1 mm^. 4 fjjt^g <it«&ffilg) ,4a f. 
r&ScttSs 4 b K*fiS % 

4 c mmsm. 1 o 3Bte^ y 

3 1, 5 1, 54, 61, 70, 80, 100, 110 
LED^-f h 

33, 53, 56, 7 1, 89. 104, 1 1 3 M2 

35a, 35b, 37, 42a, 42b, 43a, 43 
b, 63a, 6 3b, 65, 83, 85, 97, 99 

3, 64, 84, 9 8, 115 SBt^P 

38, 66, 86, 102 3St$tt#;|Bf 

39, 45. 62. 69, 88, 103, 1 16 jRl 

42a, 4 2b, 43a, 43b l30MWt 
4 5 

6 8. 87. 101. Ill ft^ft 
8 1, 9 5 

8 3, 97 m&m. 

105 *8i»K#f£i 

[08] 
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[01] [124] 
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[HI 2] 



[Hi 3 ] 



41 




35a35b.37 ««*. 36 JB***. 
38 39 «1<D£l*tt 



[HI 4] 
Z 



40. *f ft ( 37 * «6 38 u 



39 




42a. 42b «ftX'(ft3<D£*tt) 



[01 6] 



41a 



31 



41b 



41c 



31- 



-r * ^ 

v / 
/ 
/ 
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I 

') Y 

/ \ 


K / ^ 

V>Y N 
t x 


/ 

1 

I 
\ 

^ ( * 


n 

/ \ 
/ » \ 


i 
i 
/ 
* 

/ t j 



V^31 



r-31 



41d 



31 



41e 



41f 



CHI 5 ] 




430. 43b «**(*3<D£*f*) 




[022] 



88 87 




84 



.1 }* 



[01 7] 




45 *1©S*t*(&*®) 



80 LH»fK 81 83 *ft*(B«*«). 

84 man*. 85 86 

87 88 89 «2q>5«ft 
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[01 8] 




51 LED9-rt- 
53 *2<DELMM 




56o 




56 o 



(c) 



o 



54 LED3-ft» 
56 *2®£*t» 



^5 




[020] 




63b 



6! LED5*K 62 *t«5«« 
63o.63b.65 «**. G 4 66 



[02 1] 

70 

68 69 „ •{-.. fiA eo 

67 e-t t 67 ^ 8 6 , 9 




68 «M. 69 ttoSHi, 

70 LED9-TK 71 
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[H23] 



[122 4 ] 
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151a 



150 




C@2 7] 



(a) 




(b) 



V 162 



172 
162A- 




161 ^161A 



«2)mm &m mm 



F^-A(##) 3K080 AA01 AB01 BA07 BB04 BB20 
BC03 BC10 BC11 BE07 
5F041 AA06 AA47 CA12 DA07 DA17 
DA44 DA57 DA77 DA78 FF11 



